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SedimentsAbstract The sediments of Tamiraparani River have been studied. The soil samples were collected
once a month for ﬁve months from ten different sites starting from Moovattumughom to Thengap-
attanam. The physico chemical parameters like pH electrical conductivity, amount of macro nutri-
ents and the amount of micro nutrients were analyzed. In this river heavy metals like iron and
manganese show a decreasing trend toward the coast. The pH of the water is high in site J because
this site is nearer to the ocean.
ª 2012 Production and hosting by Elsevier B.V. on behalf of King Saud University.1. Introduction
The rivers and streams are dynamic ecosystems in which sev-
eral physical and chemical processes operate (McKnight
et al., 1988; Fuller and Davies, 1989). Study of appropriate
sedimentary deposits can provide valuable data concerning
modern human effects on the geological cycle. Sediments are
important natural ‘sinks’ in which many pollutants are
removed from waters of river. Accordingly the behavior of
pollutants and sediments is an important part of environmen-
tal research. The elemental composition of sediment is gov-
erned by the chemistry of soils and parent rocks in thesurrounding areas and physico-chemical processes operating
in the region. The litho logic contribution of metals is generally
treated as a background in sediments (Forstener and Wittman,
1979). Any signiﬁcant difference in concentration of particular
metal in sediments is attributed to point source such as sewage
discharges, industrial efﬂuent, etc., (Ratha and Sahu, 1994).
Heavy metal plays an important role in the environmental
pollution (Moore and Ramamoorthy, 1984. As per the estima-
tions made by Milliman and Meade (1983), The Indian rivers
contribute 30% of sediments transported by World Rivers.
The present study is aiming at the sediment quality of
Tamiraparani River in Kanyakumari district. In this river mu-
nicipal waste is dumped in several places. Many brick indus-
tries and some rubber industries are also situated on the
bank of the river. Retting of ﬁber is also done in many places
in this river. Due to the above factors this river is polluted. By
studying the sediment quality of this river the extent of
pollution in this river can be studied. The sediments were
collected from ten different places and physicochemical
analysis was carried out.
Figure 1 Hydrogen ion concentration.
Figure 2 Electrical conductivity.
Figure 3 Amount of nitrogen.
Figure 5 Amount of potassium.
Figure 6 Amount of iron.
Figure 7 Amount of zinc.
Figure 8 Amount of manganese.Figure 4 Amount of phosphorous.
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Table 1 Physico-chemical data during January.
Unit A B C D E F G H I J
pH 5.4 6.6 6.3 6.8 6.5 6.7 7.0 6.3 6.4 8.3
EC dS/m 0.10 0.08 0.11 0.09 0.10 0.09 0.90 0.20 0.11 0.39
N mg/l 39.74 23.51 42.98 28.37 25.13 25.13 20.27 19.46 20.27 17.03
P mg/l 2.18 2.18 1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67
K mg/l 16.22 10.54 18.65 13.78 13.78 8.11 18.65 13.78 8.11 10.54
CaCO3 mg/l – – – – – – – – – –
Fe mg/l 6.30 1.44 6.12 4.14 1.80 0000 4.14 2.16 3.24 0000
Zn mg/l 1.026 1.081 1.304 0.916 0.804 0.721 0.916 0.971 0.916 01.24
Mn mg/l 8.62 7.34 8.05 3.04 1.55 1.00 4.52 5.82 2.18 1.55
Cu mg/l .0965 .1459 .0965 .1962 .1127 .0965 .0965 .0965 .0965 .0965
Table 3 Physico-chemical data during March.
Unit A B C D E F G H I J
pH 5.4 6.6 6.3 5.8 6.5 6.7 7.0 6.3 6.4 8.3
EC dS/m 0.11 0.06 0.07 0.09 0.11 0.10 0.08 0.12 0.38 1.46
N mg/l 22.70 16.22 17.84 34.06 12.97 14.50 25.13 19.46 17.84 16.22
P mg/l 6.89 2.83 1.86 1.86 .567 .567 1.86 .567 .567 .567
K mg/l 14.5 11.35 11.35 14.50 11.35 8.92 11.35 11.35 14.50 20.27
CaCO3 mg/l – – – – – – – – – –
Fe mg/l 14.23 3.06 6.48 .9018 9.73 2.70 3.78 3.60 3.78 0000
Zn mg/l 1.164 0.556 0.141 0.776 1.137 0.888 0.749 0.390 0.749 0.418
Mn mg/l 20.04 2.67 6.19 6.94 6.69 3.08 2.74 3.15 1.03 .4000
Cu mg/l .1459 .1127 .1800 .1630 .1127 .0965 .1297 .0965 .1127 .0965
Table 4 Physico-chemical data during April.
Unit A B C D E F G H I J
pH 4.8 5.9 5.5 6.4 6.6 5.8 7.1 6.9 7.1 7.8
EC dS/m 0.07 0.08 0.07 0.08 0.08 0.06 0.08 0.05 0.19 0.26
N mg/l 36.49 14.50 40.55 31.63 28.37 14.59 25.95 17.03 21.80 46.20
P mg/l 3.24 .811 3.24 3.24 1.62 1.62 .811 .811 3.24 .811
K mg/l 25.9 11.30 14.50 20.20 5.67 3.24 3.24 3.24 14.50 14.50
CaCO3 mg/l – – – – – – – – – –
Fe mg/l 23.06 .9018 14.41 01.62 03.96 5.22 02.70 01.44 01.98 0000
Zn mg/l 1.054 0.666 0.611 0.721 0.749 0.556 0.666 0.587 0.776 0.556
Mn mg/l 24.68 3.56 17.03 5.82 3.86 2.78 1.89 3.00 1.37 0.4800
Cu mg/l .1459 .1127 .1297 .2133 .1297 .0965 .0965 .0965 .0965 .0965
Table 2 Physico-chemical data during February.
Unit A B C D E F G H I J
pH 6.8 6.0 6.5 7.1 5.8 6.5 6.6 6.3 6.8 8.4
EC dS/m 0.14 0.16 0.15 0.18 0.14 0.15 0.18 0.15 0.16 0.16
N mg/l 25.95 27.56 25.95 28.37 29.19 25.13 25.95 28.37 23.51 27.56
P mg/l 2.43 4.03 5.67 4.03 5.67 4.03 5.67 5.67 4.03 4.03
K mg/l 29.18 26.76 30.81 24.30 16.22 30.60 16.22 30.80 18.65 30.80
CaCO3 mg/l – – – – – – – – – –
Fe mg/l 25.04 1.98 6.66 1.62 16.04 5.40 4.68 11.53 11.53 0000
Zn mg/l 0.473 1.108 0.776 0.390 0.446 0.418 1.081 1.370 0.944 0.8045
Mn mg/l 1.55 3.89 3.11 1.41 0.80 4.04 6.60 14.06 3.00 0.6600
Cu mg/l .3714 .1800 .2465 .1962 .2303 .1800 .1630 .1800 .1459 .1127
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Table 5 Physico-chemical data during May.
Unit A B C D E F G H I J
pH 7.2 7.4 6.4 7.5 7.7 7.3 7.6 6.8 6.9 8.3
EC dS/m .08 0.11 0.13 0.11 0.11 0.10 0.09 0.08 0.21 0.33
N mg/l 39.74 28.37 17.03 21.08 25.13 11.35 17.80 11.35 12.16 8.11
P mg/l 3.24 .811 1.62 4.03 5.67 1.62 3.24 .811 .811 .811
K mg/l 37.30 46.20 46.20 43.70 46.20 31.60 37.30 22.70 34.80 25.90
CaCO3 mg/l – – – – – – – – – –
Fe mg/l 10.37 03.39 07.12 02.60 03.98 03.78 01.32 2.40 2.70 2.99
Zn mg/l 1.523 0.8678 0.8094 1.516 1.077 1.166 0.898 0.703 0.570 0.838
Mn mg/l 5.12 0.8170 3.75 1.88 4.58 2.27 1.46 4.58 2.14 0.7800
Cu mg/l .1946 .1946 .1946 .1946 .1946 .1946 .1946 .1946 .1946 .1946
Figure 9 Amount of copper.
Sediment quality of Tamiraparani River in Kanyakumari district 1452. Study area
The River Tamiraparani originates from western side of the
Western Ghats. This river runs for 59 km before it joins the
Arabian Sea near Thengapatanam. The two main tributaries
Paraliyar and Kodayar join at Moovttumugham to form
Tamiraparani. In the present study sediments were collected
from ten different places starting from Moovttumugham (site
A) to Thengapatanam (site J). Moovattumugham lies at a lat-
itude of 833038700N and at a longitude of 7728051100E and
Thengapattanam lies at a latitude of 82902900N and at a
longitude of 773209600E. The other sites are Themanur (site
B), Kallupalam (site C), Unnamalaikadai (site D), Kuzhithurai
(site E), Chennithottam (site F), Kappucaud (site G),
Mancaud (site H), Parakkani (site I).
3. Materials and methods
Sediment samples were collected from the sites. The samples
were washed with distilled water to remove the dissolved salts
and the samples were air dried. The physicochemical parame-
ters such as pH electrical conductivity, amount of macronutri-
ents and the amount of micro nutrients like iron, zinc,
manganese and copper were analyzed. pH is measured using
digital pH meter, electrical conductivity using digital conduc-
tivity meter, amount of nitrogen by Kjeldal’s method. The
amount of potassium was calculated by neutral normal ammo-
nium acetate method. The micronutrients were determined
using atomic absorption spectrophotometer.
4. Results and discussions
Ayyamperumal et al. (2006) made the baseline sediment qual-
ity study for trace metals in the river Uppanar, in the south
west coast of India. It was found that acid leachable metals like
iron, manganese, chromium, copper, lead and zinc showed
peak value at the suﬁdic acid phase and the enrichment of met-
als in the surface layers was due to anthropogenic activities.
Heavy metals are the major pollutants of the river; several of
these elements are highly hazardous to the aquatic life and
humans. Being basic elements they are not biodegraded and
live for a long time in the environment (Larsen, 1992).
Zinc primarily occurs in the structure of silicates and oxides
and further goes into solution during chemical weathering of
these minerals (Wedepohl, 1972). The amount of zinc is highin site A during the month of May. In sample J, the amount
of zinc was nil during the months of April and May (Fig. 8).
Phosphorus containing fertilizers are often applied to agri-
cultural land, while phosphorus is also present in detergents
and other industrial and household products. Excessive levels
of phosphorus in water bodies can lead to unsightly algal
growth and to other detrimental effects on water quality and
aquatic habitat. In this river the amount of phosphorus varies
from 6.87 to 0.567 (Fig. 5). Higher amount of phosphorus is
seen in site A during the month of March (Fig. 5). At the same
time lower amount of phosphorus is also seen in the same
month in sites E, F, H, I and J (Table 3).
pH of the soil is very high in site J (Fig. 1). So the water in
site J is slightly alkaline in nature. During the month of May
the pH of the soil is very high (Table 5). Electrical conductivity
is high in site J during March (Table 3). Also electrical conduc-
tivity is high in site G during January (Fig. 2).
The amount of Nitrogen is high in site J during April and is
very low during May in the same site (Fig. 3). Compared to
other months the amount of potassium is very high in the
month of May and is very low during May in all the sites
(Fig. 4).
The amount of iron is high in site A (Fig. 6) and is very low
in site J (Fig. 6).This may be due to the wastes dumped by
brick industries in this area. In site J the amount of iron is
nil during January to April.
Heavy metals like iron and manganese show a decreasing
trend toward the coast (Fig. 7). The distribution of heavy met-
als in the sediments of southern east coast of India has been
146 Y.R. Bai, T.F.A.F. Rejireported by Subramanian and Mohana Chandran (1990). In
their studies the distribution of heavy metals iron, manganese,
lead, zinc and mercury showed a decreasing trend toward
coast. The amount of calcium carbonate is nil in all the sam-
ples (Tables 1–5). Because calcium carbonate present in soil
dissolves in water as bicarbonate.
The amount of copper varies from 0.0965 to 0.3714 (Fig. 9).
Higher amount of copper and lower amount of copper are
present in site A (Fig. 9).
5. Conclusion
The pH of the river is slightly acidic in some places and is basic
nearer to the sea. This may be due to the presence of more dis-
solved salts in the estuary. The amount of iron is higher in site
A and is very low in site J. Higher amount of iron in site A may
be due to the dumping of wastes from brick industries. All the
other parameters show a decreasing trend toward the ocean.
Since Kanyakumari district is a non industrial area this river
is not much polluted like the other rivers. The municipal
wastes and agricultural runoff are the major pollutants of this
river. In many places top soil is removed from this river and so
soil erosion is caused in many places.
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